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(57) Abstract: An exposure apparatus (EX) has a substrate stage (PST) capable of moving while holding a substrate (P), a substrate 
alignment system (5) for detecting an alignment mark (1) on the substrate (P) held by the substrate stage (PST) and detecting a 
reference mark (PFM) provided on the substrate stage (PST), and a mask alignment system (6) for detecting through a projection 
optical system (PL) a reference mark (MFM) provided on the substrate stage (PST). The reference mark (PFM) on the substrate stage 
(PST) is detected without a liquid by using the substrate alignment system (5), and the reference mark (MFM) on the substrate stage 
(PST) is detected using the mask alignment system (6) through the projection optical system (PL) and the liquid. Then, a positional 
relationship between a detection reference position of the substrate alignment system (5) and a projection position of a pattern image 
is obtained. By this, alignment processing can be accurately performed in liquid immersion exposure. 
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C0NTt«fcl9JMai**i5o'7^^^7 1 -yMST±ttt-7^^Xx-2/*MSTfc 

JlSlfiDlifs @fe£!li U -IfWIt 5 1 tJ: "9 U 7)V$4 ATfltS'J^ tlx tftl 
e*li*J»««CONTtai**n*olW»««CONTttU--Hf : F*H-5 1 ©1+ 
Sift * £ 1 * T V * £ * ^ - ^'ffittHC M S T D £ iEKnT- £> Zl h 1: T X £ X t 1 
- 5>"M S T llftft £ tiT t * § T * * M ©&S>*& &fr a 0 

P L lis V* £ M©/ - > £pJr£©&!£fe« TrM P ll&ii S* 
*Sfi^«8t ft»3fe^* P L li N £f£te$ /S tm X li 1 / 4 fe 5 I Mi 1 / 5 

fcxtt»*^*PLiisiffi^fcJB^^hft^t^jaws(D*fl«3fe*»-efeo 

P L ©fti«tt<D3te*** 2 lifttt P K lift LT*^ (ft&) *T 
Sflit A R 2 ©Stt L Q l± Jfe^s*^ 2 C&fcfeiJ- 5 0 3 Ml «fc •? , £Jifr & & 3fgffi 
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=F 2 OftMfflm 2 a O ISK±iBli*ft L Q 4 S3»* -tt * i S 5 o t> -fe x 

Q S^dUCUS©"^ 3^ft^ 2 (DmW&Mm 2aWLQt(DS 

#i4^*^o ^m^2l*7XiKD^nt±^U5^TfeoTt,cl:Uo 
20*#JSttiB2 aiattrkfb («WWb) MS&JSUTs *#LQ4:fiD«|Ptt«:J:l9 

fg&gp 4 a hgftgP 4bhttLs S&ftgP 4afrb^LQ^ LrStR P Si® 

©»3te*t*^^Tx m^swtwi-5aittiP«®©ztt*iRiiiteits{ss[« 

* fcib & 4 4 ^ £ r p ©Si® ii&th ft % -s t o r t, «t 

> P S T Its £15 P ftfti* UT^ili Rl^Trfe oT, P 411*^ 
yPSH£^UT{S81-5ZXx-$/"5 2tsZ7f-v5 2*i^t5XY^T 
-v5 3h£iii;iTU£>o XY7f-v5 314^-3. 5 4±l3^^tlT^5 0 £ 
t - V P S T 14 U -7 ^ - * x - *>'£UigS P S T D 13 «fc & Rgft 

£ ti5 o a&KXx- *>'Stt£1t P S T D liWUSC 0 N TtZck 9 fttiffl* *i5 0 & 

1S7f-yPSTC!)XYXf-y5 3feIEi!i-r5C:i:lCck0x^fiP©XY^(D]l3 
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UtRXx-yP S T (ZXj-v5 2) ±li[± N ISXf-vP STfcfctlcft 

wiRii-steatliu— 6*<Kit6*iT^*oat«xx-s;p s t±©s 
trannnttftJMEiic o n Tnai^^tii>o $ij«sc o n n4u— tf^ 

Sfi7f-v«tP STDI^UTX Y7f-v5 3 ^iliij-Ti, 3 hTStS 

PST©ZXf-v5 2$:|gi!|-r5C:tllJ;i9 N ZX7 i -v5 2 [Cfi^ftTUS 

So- < fiJiP^fi CONTH cD*|^jcSo*urib^ U> Sfi P (D7 
(Ztil) Rtfffi&fc&fcJfflLTSfcPflDai® (B3feiS) *«aB3fe^*PLaif» 

»f-vP ST (Z7f-y5 2) ±l3li, *«PfcfflfcJ:5l;:ttflii:7U- 
h 5 y^Slt&tiTUSottlftJ^U - h 5 7liS»^yP S Hl:iSj$i-*ifet« 
P©3i®tlSI£l^i;^£©¥®£*rLTU3o dCT. aHfiPffixyS/fctta&ru 
- h 5 7t©IBIittO. 1 ~2mmm&(DMmftfoZW, >fcfaL Q(DmMmt)lZ& 

vzammizmwLQwmti&zztitmt/oZte < x£tEP©Jnfc;a&&g&*- 

S«*II«fe sliftbru - h 5 7 IZct 0 Jftgft¥* P L OTlZtefa L Q 5 Z 
fcjb<T#* 0 attt*^PSH(4, l«7f-yPST (ZXf-v52) 

hSOWCfeoTfectULsS^x-yPST (ZXf->5 2) fc-ftWIitt 

P L fl)$t«^l3tt s mS. P ±0D7 5 *f * > K T - * 1 3 U 14 Z X 
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j-v5 2±izmfzfttz&-mm3±(Dmmmm^-$ p FM*&&tzm 

77^M«mPLi:^LTZXf-v5 2±ldiSI±e>^fc*2pSW3 
±<D"?;*£ffiiJgig"?-£MFM&fcdj : i-3 77^77^ * > KfcetfRtt&JllT 
l\£> 0 &fc\ 31*577 -fp<> h#5©«iig*:LTI*v «x.li1*BB 3 F4-6 5 6 0 3 

#6©«fi£fc LTttx0"J*.lfl*HW7- 1 7 6 4 6 8^&$gldl^2*iTU£>*,© 
^ 4#gaHB 5 8 — 7 8 2 3^ffil^^tLrt\S*0)*ffll\*it3!><-e**o 

*1 2 4^LT««£jh*£©*f*#'l&{B«1 1 fr&Sdi£*ifc»{*;LQfc*KP 
£ P ©31® liaSft LT IES£ tir U 5 o 
»ft#tt&6*1 1 |±, )BLQ$i|Xgt§^>^^«*'>7^iiti3 
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IKS* tiT U 3 life ^©Kflf *fiJffl1-S Itfef^o 

iftftlslJRt** 2 0 &&faP±(DmW L Q £[eWX PO*ffilEjfia* LTIBfi 

{*@iRgS2 1 fc*ffltx.TU*o*i*:lHliR»il2 1 l*mi**$#>:TOD*ffifc 
(KISI) R«l»L Q*Jft«f >$S$*fa7LT& B . £«P Jt© 
»#LQ*E|iR>'X^2 3*tf@iR«2 2 4^LT@iR1-So*f*lsliRS«2 1 CD 

*#iHiijR«if^tt*9w«« c o n Tiiet d w^sc o n Tim^m^m 

iR«fctf>©JI£*^* >^l^fltl3tiIE X-Cflt;LTU3&5lifc < x 8 
3tMEX3b<K«*tirt\5Xiife^Olfi!fll*fiJffl1-*Ctt,7?SSo . 

El 2 |± N H&£l« E X (DW&X&Jb P L ©^^gU s 1 0 \ TklfWl 

wmmi 0jStt*^-i-jEiiiaTffe§o^3Mi^tttx ^mPL<D» 

^if2©ITCDg«A R 1 IIT*£M©-$P©M e £->#M£i;£;h, N & 
Ifc^fcP LldMLT, v^Mtf-X^fS) (Xli+XM) KJS*VC*tt« 
©IIIIl^LTs XY7f-j;5 3^LTS^P/)<+X^rfi] (Xli-X£|Rj) fcjfc 

S^P©X^«ytf>^(3«kor^©^3»y h^tf^sp^&siz&wu 

H3l4 % ^3te**PL©jftlB*WtAR 1 fcv jftftL Q^Xtt^lC^t £,f* 
*&yX;U 3(1 3 A~1 3C)^ N ^#LQ^lHlijxr§|H]i|X>'X^2 3 (2 3 A N 
2 3 B) i:0)(4iSBII^fe*-rHTfe5o 03ldfcUT. t»K^*P L<D#B1M 
A R 1 CDJ^W*Ytt*lRll3|Wl^J€^tftorfe0x*a)ift»ti«A R 1 £X$i 

*lRil^CJ:dlCx+X*rtHlliJli3oa)tt»yXJH 3A~1 3C#E«**ix- 
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X*riRHHIl:2o©EIJtt^X;i2 3 A, 2 3 BtfIBS£*lTl^ 0 ?LT, ftl£/X 
JU 3A~1 3Clif^Wl 2fe^UT^#tt^M1 1 l^||^tLsl£li|X^X;U 
2 3 A, 2 3 BliIsli]XW2 2^Lr;W[ElijX^a2 1 (I^^tiTU^o £fcs 
f±t^yx;n 3A~1 3ChlH|i|J^X;U2 3 A s 2 3 Bh£ISl3:1 8 0° EfeLfc 
fiS^Ts ttf^XJU 5 A~1 5 Ct. m*;X)l2 5 As 2 5 Bi:#ieS£ 
tiTUSott^XlUI 3 A~1 3Ch0i|X^X;U2 5 As 2 5 B hli Ytt^(S]lC 
^5l^iB?iJ^tis^/X;H 5A~1 5C^[H]ijX/X^2 3 As 2 3BhliYI4 
^[S]«SIIIB?iJ^tisfttia/X;H 5A~1 5CI±#t^1 6£^LT$ft#s$£ 
=£§1 1 izm^tis \s\$i;Z)U2 5 As 2 5 Bli[E]i|X^2 6*^LT^[s]ijX^ 
g2 1 lz:t£^£tiTU3o 

^LTs £WXal!^ih£S£fRj (-XJ(J]) l;:StMP£f£ifi£#T7£^Il7fc£ 
fT-5*£K:l±s 1 2s tt^/X;H 3 A~1 3Cs 2s &tf[s]i|3^ 

X;U 2 3 A s 2 3 B UTs 1 1 Rlfm^^M 2 1 C«fc 9 jftf*: 

LQ(Z)^^[e]iftA<ff^ti^o iT&to^s MP^-X^rpllI^ttl-SI^IIlis 
1 2&l>*#^ X;U3(13A-13C)^ LTiftftinil 1 1 3^6 
»LQ^*MP±lo#t$^^ti§i:h i fel3s iHWRy XJU2 3 (2 3 As 2 3 B ) & 

1/011x^2 2&^ LTmfrLQwmwmwmm 2 1 tm^tis&f^^PLh 
^«^(+ xumzmRp temzv-agMmitik'n 1 6 N 

ftt^/x^H 5 A~1 5 Cs0TO2 6s&tfE]^X^2 5 As2 5 BfcfflUTs 

i> 0 -ffcfcSx a&KP/J«+X^l^lb«l»tttx 1 6&tf#s&;XJU 
5 (1 5A~1 5C)fc*LT»f*ttfft8«1 1 ^&*frL Q #Sl£P±l;:tt*&£ 
ti-Shhtts [H]UXyXJU2 5 (2 5 As 2 55)M@i|Xi2 6^LT^L 

Q^j»[nii^g2 1 iz:@]R£*u«*&3*#p l tsfiPfcfflia&atfe-r^ai; 

+ X*|S)lC}ftft:LQ*<aEtl5o ^©cfcd $W£SC 0 N Tlis 1 
.1»tf*#E|iR*il2 1 ftfflt>Tx*<RPa>»lll*filt5&or*«P©»tt*|$lfc 
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PLtaittPfc©Mii5i#a*tis«tdiiLT»ti*©7?x»f*tties«i 1 ©& 

EI4l±x«tE^x-2/*P S T©ZX-r->5 2&±£fr&&fc|iW&¥®B|-Cfc3. 
M(OZ7f-v5 2©5^K:gitfc2o©ilJ®l£liif£Bjg£5 5tfiee£*iT 
fc^K ZXf-v5 2(OfflSpp*tl±^ia^a)S«i7h;i/^P S H4^UTaitRP*< 
fiy***irt^5o aHRP0fflfflJH±s ±iztiLfei;ol3s 3SIRP©*®tSISRI i;* 
£©¥®&*-iJ-3*ifi!j7°U- h 5 7A<KI^6tlT^S 0 * LT\ a&EP±f;:i±B3te 
^^'CfeSttftroS'S * htlttS 1~S2 0A«?h ^7W«^tlTfc 
Dv§v3-y K$Ii^S 1 ~S 2 OcD^ti^tilC^BILTT^-f / > S 1 tfff* 

H3tfx ^KI^iSi^KllBLTfeUx^^-r/VKT-^ 1 li*©liMtJi*ift?fc 

ZXf-v5 2(7)1 OCD=i-^— tli**a3*j-3*<Klt6*lT^5oatW*t3 
S £ 6 Tr^tB * n5S¥7 - £ M F M £ JbW£©{£«WffiT*l*lTE«* tlTU 

Sf7-^PFMv MFM«J$£tiTL^ 0 ^LT S If?-^ PFM, MFM 

liinta* ic^d forts u x s^sp** 3 ©a®!* &ot±i t&^tw, irjo 
r x xmmt 3 ©a® i* 7 * - * x&aj^ 4 ©s*® t u t©«*j t t z 1 * 
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m5\t&m$itf3%7jitmT:&oZsm5 (ajit^-mm.ms ( b) i*m 5 (a) 

(DA-A^lMlIITfei)o SiPSW3l*s 11 z>^mps^frib testis 3t s 

£l>N£<DfSiU&Hb£nA (Cr 2 0 3 ) iZ^Vm&Zhs ^2^3 2li N Wctf 
□ AJ;9t>&£t^CDSl^nA (C r) \Z& 9M£*lTU3o ^LT, 
II/M^tlfeS^T-^PFM. MFMim^DAiaOf^k ^©JHH& 
^7 □ A #E K> M £ J: a HIB^ *u M I- ^©^fliJCDfli^l^^b £ □ A #iem£ tiT 

tin*7)U^-^AlZ&Vmj&L,m2WM*tnl±\z£Vffif$LT&£\,s 0 % L 
T N S^Y-^ PFM.MF M©±®l^^ll7T$J^^tl»^V-^ ^&oT 

3©ct r> tz. m®m Bf&+ Z \Z It s m X l£S*t 3 3 ±l;:lt<fb £ □ A J« £ i(£ 

wmz£ <9t9Hftz'&^vT<< >^s^iict oi^ □ j+mopft^mmzmzB 

fiTTSc ?lts mZM(Dfo$\Z5 nA%m+fz&, ±E£CMP&III (it^&Offi 
iftllill) te&z&^TmmtmtZZtlzJ: K), ^b^nA£tf£aAfre> 

[3^ □ A$»i, LNiiM^ □ A^a«)^^ N mmmmi-z ztiz^^rt, mm 
iwj; orbits ^^©^^^ u . Bi&irz&m-?- 1> izfo tXimmzx 

^Y-^^ffM-ri)iI<i:^T:#§ofe^t\|^vS^3 3(D^DA|i(D^*^^l3ct 

mm^u 3 (D±m<D N - * p f m > m f m &#<d4>& < t t-gp^i 
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mnt LTiiv Mzizy vmrnt^vis u □ ><b£<$)x h^\r?t> u^m® 

JTefc ? r t <fc i\ LttJSfcflDJi^ e> * SfliTrfc o r t J: u o 

2 toiS7*mm\zM LT«liJ;U£7)T, SSftMS&Ryf d i> 0 

AOD^e^^-TStffi-CfeSo £fcx K3R6fcUTx-#IBie5 8 

-7 8 2 3^«lz:W^*tlT^S«fc3**04fflUSit^ttx*WW3IIttx 

Uo *fcx±^Lfe«k-5l^aiW*t3a)±iS(i7*-*Xtftai^4©*2l!®tLT 

iit>4i5*^7*-*^^ai*4©S¥®*aipstf 3ti*gij^z^x-$;5 2± 

KRI*Tfc«fcUo £tz, S¥W3 V 5 7 fcl±H*-C»l^6*iTt\r 
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zxf-v5 2 omRts )\, v p s h p w □ - k £ ti x * ©s» y P s 

HIlS^P 3 (H 1 #1) 0 ^LT, jftttftteUMf 1 Ofr&jfcftLQCD 

mmm c o n t i*. jsa&3fc£* p l <d%m a x #h 4 affig&Ep c kj&o ratt.* 

a lib— tfT)$lt5 6<Ddi7b£^-*LooX YX^->5 3^Bf 
li©^cpTxS^75-rX> h*5ld\ 5>3 * HIS 1 ~S 2 OfcttffiLTgtt 
P±l3ff$$£;h/rU3Mk<D7'7y * > h7-^ 1 ft»#L Q ft^-TtJUJfc* 
iiJl"5 Uf'^S A 1 ) 0 

~Z\ Cts^S77 •< * > 5 ^77^ / > h ©ft£li*ff a tliX Y 2. 
T-v5 3liff±£ft N gfi77-f*>h#5#7^*> hT-£ 1 ©&fctJ&fr 
o-Cl^SfctflDSft^T-yP STffl&filiU— 6I^J;oTlt)IiJ^tL 

■7-^1 (Dfam^mimzfoZogfiy^j * > h * 5 st/ u — tf^n- 5 '6 % 
ffioTttai**ifc77 -r * > h v-* 1 ^iuMit$B(D^mis^i±.$ij®^ac o n 
Tiziht>£foz>o 4^s»ifi77-f^ h*5Tiix a*5x^-s>-p S 

T £ tM:£ itr T - * ±I3M □ V >?.>7fr £ (7) & flRWftft BBS* L T\ f# 

T^-£©i£g£fbTt'J-r§F I A (7<-;uk • ■ T^<<*> k) #5$tf 

^3Tr, *H»fillrlis 0'Jxli"^BS6 1 -4 44 2 9-^&$gCT^£tlTl\ 
Scta^s F/ffH EGA (x>;\>x K • {fa -/VI • tt\Z£*)$> 
hff4IS 1 ~S 2 0©{i*'[ffg^&^^i, o ^(7)feto N $iJi]^«C0NTIi v 
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mK P ±\Z&J&$ hrz&mo 3 y hfitt S 1 - S 2 0 © -5 * > 0>& < t tEo© 
!S« (EGAS/3* hffitt) feiSU^a* h«tffctittLfc75-r ^ > h 7 
1 *attR77'f />h*5lcttor*ib«o*fesatt[77'f^>l-*5tt 
StIP±G)^rcD7^-<^>Kx'-^ 1 *ftajLT<feJ:Uo 

• £tzs ?CDXY7f->5 3(Df$»j*IZ\ 7*-*Xfcfflfc4l;:J:$*teP©£ 
ffiflMRj^Sftf* L Q flUfcdJ * to o 7 * -A Xtttti^ 4 lis P L 

fc«#LQfc*^LT^**i*^^-->*(De«tiii4:ai«PMfc©rti** 
dit-So7*-*^«aS^4i:«fcS^B1ll«©^ail±S*EP±©±Ta)2/3 >y Sfl 

ms 1 ~s 2 ostfft)tis mm^mitmKP (D^mt^i (x^um) 
ifctx mmmmc 0 n 7^ * > s 1 ©Mnm©ifcajt§mK£^ 

ur,*^P±CD^CDva y h$I^S 1 ~S 2 0 Zh?ft(D&Mtim*:%in9m. 
(EG AM) l:«toT*tf>5 (Xfy7SA2)„ 

EGA^IisXf-^SAI lifeUT*&S**ife±teEGA5/a * hfliW: 
ttB§Lfc7^/>h7-£ 1 ©tetfWtt *St577-r^> hl&5£ 

ttortfiaiLfelftx*©*aittfcKtH*fcl3lt^^TaHRP±(D$/3y 'hUS 1 

tifeA c ^y-^©1fil3So*ursSt5P±©±T©v3^ hH«S 1 ~S 2 OK:** 
ip&g^^&^x-vP S Tlzttg^*ifeSI5P±0#i>3 «y K«ii*h©te«IW 
tt75**>K*5 ®ft£b£*|l{ffltl;:tt LTSttt P ±©§v 3 * h H«# £ Z \Z 
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tvifi[77'f p<> k ^ 5 a*Sitt 3 ±\ztiLm&isb£tiz .tat, #j 

«gC ONTIiXY*x-v53 fcfcttl-* oS^75-f^>h^5 ligapgp** 
3 ±©1¥? - £ P F M L Clfcffl L > U - 5 6l3cfco T*|££ ft 

m&T^"( S^5£fflUfc7^-f*> h 1 ©&ffli$g©*tti}£: Z X 

f-y5 2±©S>Px'-* P FM(DfiLM'|t$B(7)^tiihCDM^^7U^l3,$ijaP 
mmC 0 N T li. -7X >? T=7 4 * > S m 6 C cfc 9 **PSJ# 3 ±©Sip Y- £ M F M 
t^mTti.c):d.l3XYX^-v5 3^?^»^§ox 7 X^7^^p<> h^6l«Sf^ 
PL^L - £ M F lyl £fii!§?*- i, ©T: N P L ©ftM h 

S^PW3tl±^[R]LTU§o -CTs$iJ©^SC0NTIi^#t^i1 OM 
^0«^2 0l3cfci»»LQ©tti^t/lHli)K^M^U^fi7fe^P L©$t^ 
SP©ft^^ 2 0ftSIi:S¥gPtt3 ©±®h©Bg£>$ft L QTlfe LT^fl 
®*BJ&+Zo ililfilA R 2I* S S¥mt3±©*l^/&£;h,£>©tfM£ 
»*gW3 S 5 7 £ld^T^£;txT^T& Ja> U 

3 htiatj^u u - h 5 7 tats p t tbj&z ti-cuT*, ^ u 0 

&\z, $iJMSCONTii, -?x£7^*> 6 ic:^ «9 7x^m, Sf?3fe^ 

&P L^t/^LQ^^LT*¥T--^MFMcD^th^ffa(Xx-yyS A4)„ 
Ztil^cfcO^^^P Lh$faLQh£^UT N X Y¥®F<3l3fctt£> T*£M 
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i/ofc btm u . c c d ± * v mr*m& u tz - 1 omwr - * & w&mm u t ■? 

$iJ«gCON TIixS«7^^^> 5 ©fcai£${ftafc^* ->©*©»! 
fS&gt©53Pi (fiW) Tfe5<-X70M*fi)5 Uf'y7SA5) 0 

mftttl::!* s 7f>y7SA3 T*tofcSft7 7 -f * > h ^ 5 ti)^[bi¥ttt^S 
m V - £ P F M i: ©(fcaWfiU y 7 S A 4 A* - >0©&f*&S i:S 

W3a) hS^-^MFM (*¥SP«-3b) fc©<4aiWffifr6x U— !fTOtf5 
6 TJH^* tlSJSfll^rtT© A"* ->&(D&B{±LW.t.mRT^ 4 * > h & 5 ©& 

w±©«j; -5 fcmmtmtimTi-z ^ $mic onti^ 1 o n 

efc i>S«W 3 ±^©$ft L Q ©#Mft«if^ o -£7r. $iJffl£iaC 0 N T 
l±JS(*lHlJtt«* 2 0l3cfc£SW*t3 ±©$#L QCDls]lRttf^«;mAffiMlltt1- 
i» 0 LTv lJ&IBffiSfflHtfeaLfcft* $iJ«aC0NTIi N ft#l°)iM*Mt2 0 
f:J:5lH|iRIM^*ff±t-So £*S#3±©»ftLQ#igiK*Jh. 
So ftfcx **SP*t3 tffiftj^U- h 5 7 tf-ftft URtt &tu lfS#3 b h 
*tEPfc*<liB&7U- K 5 7fc^LTI£KHi;rt£TjiffiLT^5*$tf#* L 

¥&pl omwmimw l q ^tc\m-c, ma l Q©*»««***gp*t 3 

MUfi CONTttv ^ft#t^« 1 0 & tf»#|°]iMIMft 2 0 U x Sfe P ± 

P L P fc©Hil*»«*A R 2 Wjs6**l5o * LT N 3S«P±IC» 
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' h £ 5 <7>&tii S^ftE h A' * - > «| ©&f£&fi h (DfiSW (^-X70i) II 

nsp±®*s/3* hits 1 ~s 2 ozM&mft+5mz\*,M&mmm 

tva v hfl(i*<DE5J (ttWWI) l-S^UT. *S/s y h««/J<>^->«a)fe 

I«PfiDv3 >y KfR*(DB*+l^l±aHSP±l3*#LQ4:EitLxiHK77-fy > 
K^5IIcti.77^^>h 1 CD^i±5*l3l*S^P±l3{i^LQ«:EaU 

L Q(DffitelJ(-**EP©*®W«**to^^x^M^l3»f*:L Q*^UT3^ 
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h £ 5 I* SIS L tz.mW L Q £ £ It £> d £ & < 7 - 1 P F M ©fctiJ £ ft 
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*<S4E P ± t BB«* tiT Sttttfc * H 8 li«K3te4** P L 3 ±^1BS 
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0!l?Ltfx ZXr-y 5 2 (ISXf-v P ST) ©IHlgp6 0tfSI5P^>y5-a 
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— v P S T Ufc #6 x StE7^ -f />^54ft9ts St£ P±®8U&©7 
/ > h x'-^ 1 ©*ft*ft*Ji/fctHM1-£o 
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01 1 livifiP±©ttl![©77'f^>h^-^ 1 ®^?^Ii77^> 
P L <D%¥U=f- 2 (D&mz\m&; X)l 1 3 RV®W J X)l 2 3 IBS 

* tirfc «9 v zMft^m* 2 x tttty x)n 3 x atfEWx y 2 3 ©+ xw;: 

7^*> S&5£&oTS*£P±©}ttfcCD7 J 7'(';<> h "7-* 1 (DZMtiZM 
«*ai^ft"JWS*CONTttx 01 1 (a) I^Tjs-Tctdl^s S4KP 
±©*fc-XflJldB!l:J-&*iT^35'a * SfgiillttBiUfc:/ 7 ^ h 1 

* > h*5TtHM«o WAKW»*«C O N Ttts a«SP±©^3 * 
S 1 O^S 1 1 (04#A8) k^ttPSL^^^^-^ 1 £gt£77-f * 

i:^ $0iP^SC 0 N T lis Bft&JIt(r®2& P 4fflK£Jfe{fiLlI RP (0 9 # 

p,l) iifcura*l^x-vP st±iz:o- KifeiviffiP±^i77-f^>h 

1 *|^77^^>h^5ffi^ai««l3B3«-rshtl^StRP±©*»© 

77^>h^?-^ 1 tfxGUS/XJH 3^011X^X^2 3s 2 
©TfcifijiLfcu.fcolZx St£7.x-vP S.T&£tt1"So dtitct^v »1 7^ 

> h*5a>*m««luEil**i5o Lfe^oTs i177^/>R-^ 1 ±13 ^ 
fit^y XJH 3*»e»)ilTUfc^LQ^iBg^*ife^Tx^©01 77-f^ 

i»o 

*1 77^>R-^ 1 ©*a^*l7Lfc^x*J»S«CONTI±.i!t«XT- 
-vP ST&-XffiiJl;iif£iiU!fS1 ;><> 1 cfcOfc + XflJKl&tt&ti 
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fe^277^^>R-^ 1 (WittS/gy K«S 1 2^S 9feW^BLfc7 
«SC 0 N T liv m&T? 4 * > h ft 5 <D*tb1RJ*l3tHB*rtl"CfeS 75 p< > 

h?-^ 1 ^tti&yxju 3££©T&rau&^cfcaii N st£xx-vP st 

O^lliWJ** L T n 3 ©"£ s S45 P 3&<aS4E^x — v P S T Id □ — K£ tifc&x 
P ±©H 277-f/>h^-^1 3VSS7 7 -f * > S ft 5 (DttttfHttG: 
E«**lS*T©IHIIs*277-f pt> h - ?-^ 1 litt^XJU 3fc£©T*iI 
SUfc^o 0fc/)^TsS277^>h7-^ 1 ±II. i^XJH 3&£ffrb 

jjiTratti^N.iai 1 (b) ra-rioi^ <s«j»«coNTtts »2 7^-f 

S e fc'9 i fe, + XffJlC:ISItetifem3,m4 77-<^>S 1 7 

-f y > h ft 5 (D&miHttfcJRftKff UTH-aSt-S o W±0)«rf^lix *J»««C 0 N 

&fcdc;-ciis w^ac o n mgfcxx-^p s Tfc-xftm&gju Sfe 

XfiJO)77^ h 1 ^Ji;AB3aurt\5A^Sl575«<^> Kft5A^3^ 
Tt^ft P L © - X ft HIS It b *iT U £ I* v =r - v P S T (i + X ft » 

IIBR 6*i*^o ±a&Ufc«fc?l:\ St£P±rai*bftfe^ik©7 : 7'f * > S 
1 ©£TftStK77<f*> hft5Tr^ai-1-§^lift^o Lfc^otslS 
75'f*> hft5©ItW^Tli4H\75'f h7-^ 1 lt^;X)H 3& 
ir©T*jiii LT «fc aHfi77 -f / > Kft 5 (DtttilfHK^SCd tiSKr 
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nk±im btc&oiz, mmmmc o n t it, m^ru * > k& 5 <o&mmz 

? ^>hm 5 XJU 3 (#tfM/X^2 3 N %^m^2) h(7){iaM 

fS)± u . miemg. z^mzm z. t t § 0 
fcfcx in 1 1 ft#na \^rtm Ltzmmm®^. p l^mm 

di^^T&o ct5lCLTtctt\o Z©i§£\ atI^7"-yPST (ZXf-v5 2) 
±M. &£>iWiS*£Xx— vP ST±®hS^PR®hl^?)J;olc, ££>ul±g 

p mmzmmmtA r 2 w^^^is t>\. m 1 1 b e> ^& «t 3 ts «n 

aC0NTI* N S«P©77-<^>h 1 #&£tS«AR2<D#f*:LQ (01 

#bs ) *«rtaaR7 5 << * > h # 5 * ft* «fc a ks&x^- v p s 

& , C C Hit x S«7 7 * > h & 5 ©fcfflflJSlZSBlic* tl*ffia>ttK P ±© 
77-</>h7-^ 1 ^ft^/XiU 3fc£©T&a»l/fcl*«fc5l£L"CUS# N 

;H 3fc£©T4MLfc^<fc?IC*SS*5 1 -5>*P S T©&ii$J*tf&^£*iT 

ttSprnttflDfesajjfstflDT&aaufe^^aixiass^x-yp s T©^«)«ia*s 
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SH&fc^*P LiEfc (fi««ifiE P) ^Tf^®b^i±^^^^>. at4RP±a>ttft 
■*l=o^TW«Lfc3El«x S*SP*t3±©«*-7-^PFMx M FM&fHS'JLfc&x 

S$£p±©7^*>ky-£ 1 ^ffiyri»h#^^ii ; fc.a^p±(Z)77^/> 

hY-£ 1 tfftlS/XJU 3&if©T&>iJaLftL\«k-5IZvS4RX7 t -S/'PSTffl 
»tt*W»^*S**i*c:i: U* 0 $Jx.(i\ ID 1 2llfcurs S*SP**3±© 

fc s lis mmmmc o n t ii s mmmt 3 ±t»»«« a r 2 l tzvm-em 

•IT Lfe^s $iJ»^MC 0 N T lis 3 ±®»ft: L Q fc»#|s]JMilMft 2 0 & 

*«taiffiP±©7 J 7-f *> h 1 fclSS^Sh^dx^^ XJU 3fc£tf 
1H1 2(7)M^EPKraoTiitr«J:ol3U-t» J; F)W5 6 (Dlht)*"E-* lo 
QXY7f-y5 3*&M+Zo ^UTx ftiJfflJgaC 0 N Tli. S«77^>h 

fe77-f^>h?-^ 1 ) %mw-?%o ^:©*&lcfcl^r<fex Si77<^> 

ftfcx 77-f/> hT-£ 1 l3»f**%*Lr^ttix^-|33&ofc«^li s 7 
Scfc 3 Id LTt «fc U U ^©StS P ^CDfeflDi^JUMSfc UTfR-5 «k -5 C LT«fe «fc 
x ^ -f * > h $ 5 7?at4R P ±©7 7-f^>R-^4h*7^f ttJBTtt 
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»\ IBfSc* ftT H 5 1 (D t ± £ < lift £> £ 1* v 2lffi7 7 -f / > K ^ 5 
Hi LT X ^dix v - & tti* U *x U ft ^llf*» Ufc*f*fiDttSflfc <9 & 

ISHHI3 x attS7 7 W * > h * 5 7?« ipT -^PFMfcK^ «»Tf IHW L fc h S 

id# & ft i) t - tmvm-^M* ^ lets u r t N ^ - ^ ^ ^ & ir© t # 

I^HP^II**57 7 ^ > S ^ 5 TSip T - £ P F M ©IXff U fc T - £ ft^fH^ 
»3tJ«E1t**irt\5fe(Dfc*t < *ft3»£l;:li x S«7^-r K^5©^(D 

Ts ftffli7 - 4 tU* L x U - * ft Lfcfcttafctefc <3 ft «fc 

5 T3xf# UTfe ckUU, SftgS E X CDftTS5tf#-f S cfc -5 13 LT«fe «J: U 0 

££ x El 1 2 t^l-atR^-r- vP'S T±lXt, fflxtfttRligS 7- 1 1 7 2 3 
8^«HPfU^**iru5«J: < 5ftRgJ*A7-b>-y-4 0 0^> x ^Jx.li4#M2 0 0 2- 

14005 tir i\ 5 «fc a ft^ftlti'Jir >tf 5 o o tfistt e> *it 

I^So^LTx ^tibltM-b>-y-4 0 0 N 5 0 0±II»M«A R 2 £fl5fi£Lfc 

*Jf»g*C 0 N Tl±* Hz >1M 0 0 x 5 0 OlZ&Z%ffl$m%&T bfz&, fate® 
iRtt«2 0ft^ftor*#:@iRfeff3o*L-rxSffiP±O77-f ^>h^-^ 

1 feiBE77-f / > 5 (D&tbfttti^sat-a fcti* x ffjfflg&c o n ti* x g 

X;H 3ft£c75T£MLftl^?l3 x »*£;*x-vP s T©»tt«u»*asi-s, 
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01 3 lis *»W©ai©*Stm»*^1-St3*iaTfeSo H1 3 (a) llfcUt, 
B&MEXlix«fi*M^P S HllStP t«f^t§fcfe©RfMi9 

omt^So 9 oi* N aMRrt;u*p s H©±si©«tta)Ma)* 

*i^*il^»lt6tifc"»*?L9 1 tsiJti&*lfta)ft#?L9 1 ©^ti^tilI)W9 2 
4^UTft»**ifcJl^9 3fc4fltxT^%oW»S1tC0NTtt. *S*9 3 

9 1 ^^Utl^f^tio 

9 4t i E-4'**i5J;-5l33&'3TLx*oE*«dlS9 4li, fctii UfcE*l;:M« 

««iza£^^rxat«^^psH±ta4RP (fcL<iiy$:-«f5DP) 
i?F*i-cu5^5*^«m-rs3:t^tSo -r&fr-^x E^^tii#i9 4iix wmu 

yp S H±taHRP*««l*#*iT^5fc*"J»f«o *fes E^^tBH9 4©ttaife 

1 4*<»W-&*lTH5o 4<Dmmt. fti]ffll8*C0NTfc*J»£*lSo 

H1 1 3 ( a ) IZLtf*- et a \Z ^ P S H ±£*« P £ tlT t S x 
±aiUfcck-5(3x E*fcffl89 4[±x E^OTI-^tf^lcSo'UTx StR^U^P 
SH±lZ&mP&m$£fo~C\,\%Z£*ti(&tZZbftT:g «o*LTsE**ai 
#19 4 St£ P £&£H U fe 1 1 x WHfiC 0 N T lix E*tttliS 9 4 CD&fcBitS!l 

-£x 1211 3 (b) \Zffit±?\Z.s S«^JUyPSH±I^IP^^^tLTU 

ftut^x Ea$aj&9 4 lis E*t^-ri»'Bigtso'^Tx s^^yp S H± 
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4 tfSffi P L U <h t $iJfSpH*C 0 N T 14. EA^aiSS 9 4 (D^!±SilS 
$lilCONTa)*B^*Sltfc»ftttl&*l«1 0li^J7.liA*JU^1 4liJ:oTttte' 

*M 2©a»*»i:*o ^aLTxfW»««coNTiix»ftfl«&*iwii okj:* 

±aiLfcJ:atsa*5^U^P SHIlStRPfc U<li^5-ateDPtf&&£;h, 

*#tt»&3!j«*fT**iSfcxaHR*^yP S HrtSB^S&Xf -5>"P S TrtSt*f* 
L Q^AI-^^Jt^^feO .-«x.li*#L QtfSfiXf-yP S T«IZl;SX-r 
5tv If £ £ l3£-£fe 19 % rtSPIIlBS^ tir I n § «St«S^fflttaP t^R^ A«± 
^tIIC^ftl^nB*SLTL*-5o fc*U(4x atfi^y P S H0fia*ffifc* 
ft L Q tffrfrZ t . Mfl, 9 1 UT*£# 9 3 \Z®& L Q ffafcA«**P£ff 
£D*o £tz, W&fcWP SH«f»LQA%ftSi:, StRP*<tt« 

1 o ©ttf^*«ijfflii-5 z tT',£fa*)i? p s h (Dim$mz.m& l q 

Lfc^ **fiX^-vPST©|*lg|Jli^#:^A-r§3h^P*±-et5o ?ltv 
Sttft A< ^ P S H I^StR P & L < I4* 5: D P 3&HR»* *lT H li N ftj 
W&nC O N T $ftttfg$ltti 1 0 fc«fc 5»#&<a&tfltf3 IfcT.SiXf- 

9 P S H tS« P « L < 14^5 D P tfftft* ftTU « fr£fr#*Wr* tiT 

i^iit, s^f-yp s T^s»^y p s Hiis Wx.(4»ttisa)a6«*ii-b>. 

t<& fei>tx(4s ffis£©7*-a*i*ai*4&ffli,vrv sts^^yp s Hma 
«peu<i4^5 -a« d p tin* s ^s^*«»f u x *<D&mz&'3^ 

46 



WO 2005/036624 



PCT/JP2004/015332 



(fcl^li^-St&DP) fflffiUfaT^k^tZlz^ ZXf->5 
2 (3tS^x-yPST)±ll}*S^«AR26<mfiK**t&Uj;-5llx Z7f-y 
5 2 (lIS^T-vPST) fflflH&yX;H 3 J ftH]i|X/XJU2 3, feSlM*^* 
^ 2 (DT^fc&ftfcS&Jtl'S J: 3 II LTfe J; 

^cDct 5 iCv ffls*;uy p s h tats p («& u < i*y 5 -ass d p ) wmz *ir 

1 3^0iRy;OU2 3.fe5Uli^7 l c^PL<D^^2lZl^|g--ft«Lru 

s»*LQ3b<*TUTxStR*^^p s Hrtaj^atttxx-^p s Tfomzmxt 

t5lftjB^Lfc*)xllKJ c **i:*#fc0.ft»TL9 1 <c^l/T*f*LQ*<*ffl*.9 
3 \Z$iX L «9 x & i> IM**K*^ ^.P S H 0fi9*iil3*T b L Q 

§frSfr£&djt-s&tB3S9 tcD&ih&mzi&bT.m&XT-vp s tortimi 

HftWIolix mL*)\>V? SHClS&P (feL<liy5-S*SDP) 3&«fiJ«p**i 

HgC 0 N T 14 x SIXt- vPST © RTtttRKfc „ f£$S ^ XJH 3 ^EUR J X)l 

2 3 , &Zl\l*%¥m?2<DTlzmfa*)\,#P S HtffiHtLfc Uflltti: -*-£<, *U 
Tx ftJfSPHSCON T(4s Slg^U^P S Hlz:Sffi'Ptf£&£;tlTUfcUi§£\ U 

— 6©^£^-£boo N s*£*;u^psHtff£$sy;oui 3&£© 

T&fioSUfcUcfc-pClx StlXx-vP S TfefcKrf So Z5t%Zii\Z&K) , 45 

\zimyx)\si 3&^&*#LQ^^UT«bsiHR*^psH(Drttt^a«R 

7. x - >" P S T ©l*)^©^ L Q ©>S fifcltf 5 d "Z? t S o 
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Xf-vPS T±»gjf 5Z:fcl^ck oTsiS^f-vP S T±\Zffimm/k R 

1-5ck?[I&oTUS^ S¥SP*t3fi®©jg}ftflSx at»»#3±liO*gat{bx 
y5-aHRDP©ttffl«t^lC»1-SlgWttNasp^-^P FMtiip?-^MFM 

^^NB#ic^Tt^cto^i«^^ffiLfc^[i ; fcMnrigTfe'9.atip±ro 

Kit SUB RT^Trfe^oS^^-^ P F.M'i:if?-^M F MhfelSIB^lZ^tti'Tr^i) 
J;d&fltfi6(DB3teS«l±x midSfcBFM-^ 5 5 1 2^ (ttJft#g*WF»5 , 1 
3 8, 1 7 6) fc^KWjj^fiTfctK *a»milT?ftS*fcttWi**tfcHfl)aE 

#W¥4-4 5 5 1 2^«lCM^*^r^5«fc5lix**"7-^PFM©»#:fe 

UT©i*ffl tsip t-* m f M©^fe 19 -e<D&£ij fcRnet-c 1 5 «ta &mm 

4SUBLT«k±H 0 *©*&Clix Wx.liBI6raUfc77/f h^-(r>^t 
fcUT. 7f'v7SA3t^f'y7S A 4 h^fl^T? CL^tfTtS©^ ;UU 

'f h 1 ^giT?-* p FMft»#:*7>LTttait-*«J*©«^IIttx<l# 
ffl¥4-4 5 5 1 2^ft«l;:ra*£*iTUS<fc?l;:£2pY--* P FM©&£ij^S 
ip Y - £ M F M ©&£fc £ & RBSfcT? £ £. J: -5 <&4|j$&ftffi LT «fe ck l\ 3 liW 5 
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«v r S A 3 t X it >y y S A 4 £ if o Z £ «fe rT b£T & 5 „ 

±MLtc£~>\Z, **»J&lBIIIfcH-«»f*:LQI4lfckftfflt^o ¥^ 
Igatx Wt!g^ I^^MI^ A^T t S i: * I- x Stt P ±© 7 * h U S> X h ^Wfe* 
%=¥■ (U>X) ^l^1"S3i»»A<36:t^*<feSo *fcx tt*li3W*l;:**«]B 

^-UTx 9 3 nm5USE0)B^ELIc:Wt-S|i&* (*) <DJS*ff*nl±S 

IS1 . 4 4gj*i:*t>tlTfct)xB^EL<D3taii:LTAr Fi+vYb-lfit 
(Ml 9 3 nm) 4fflt\fc«^ N S*IP±T:I£ 1 /n x fftfc^ttl 34nml 

fg. 1 . 4 4fSMJt«^^4a?>fetox ^ft+Tffiffi-i"S«^traS* 

sit^tv 3a>^-z?*iis?**^iRi±-rSo 

9-1 . 3l:&53tt.fcio 30)«i:ai3iS»^m©RlP»N AA<*# <ftS« 

x tfcfcfr e> ffi&ft t l r ffl i\ b tir t * 5 7 > y Aii^Tiiii^mi- «k o 
r igattti »<b*- & z: 1 1 & s ©t? x-g^tra £ ^ i> s © #a t u t \ o zomG. 

^[S]i^t)-itfeit^<i7tM^^^x <d;^->3^6I*x sol 

*i5 eta * £ ct 'HoSIS*** P L fcgfi PH®l;iM*fJ£ tlfc U v7 h 
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t(DhW^n, (Mm T/jffe^tlTl^^Ktt^Tx □> h©[p|±l3^ 
fc^»7h77^«¥6-1 8 8 1 6 9^&^OT^£tiTU5J;o&7 

(Sfli)t[RW)ei^3&<sf*Pfa5F6-5 3 1 2 0-9-a«liW^*JtiTUS«k-5l3x 
^>I4«»^lixrai;<«pM¥6-5 3 1 2 0^«liM^tiru««fc-5tx 

*«^»T!ttx^3fe^*PL©*«lC^^2^0#IJ-6tiTfe!?x 3 
©U>Xfc<fc!)»j&#¥&PL©&¥^ miiiRS («ffiiRSx □ 

•^if^.u >xj; o*iife¥fT¥iB«fci-* z v ,m*mm e xomm. 

{£ < t l\ -5 § o m x E L (Dmmz& <0 U v7 h 5 
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ft£k$#:L Q CD^IIck ot4i;§ &f£#^ P L cD^CD&f If ^ i:Sf£ P 

l^^ 0 0 4/0 1 9 1 2 8#lira^£*iTl*3«fcolZs Jft»ft3e 

£ P L a>Htttft¥X7- 2 cDA*H)t' J<D%B£M6»f* (W*) TiUfe^J: "5 (3 LT* 

IncDTs *#LQfcLTI*F 2 U--!f*«:jKiBrll3feffiliLlix »7 ^<b7K'J x— t 
JKPFPE) V7vm&*<< J^(D7y**af*rei5oTt«l:l». iICDt§£\ $ 

i> s ^iiit s o © w& si mjim i * £ »tt l q ©at \z j& u r (t*> 
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KB^M £fc#T?£*o *fes *SSBJ§l*£«P±T'j> 

>Xx-ySO)B3tM©«^tfB^ttm*x««illi^S5¥1 0- 1 6 3 0 9 9 
^RlfftmW- 1 0-21 4783-t C^(S*S^ffF6 , 341, 007, 6, 40 
0, 44K 6, 549, 2 6 9&tf6, 590, 634 K ft* 2000-505 
9 5 8-s§- (MJt^a#fF5, 9 6 9, 44 1 ) fe^^li3KSI#fF6 , 2 0 8, 4 0 

2^©X^-vfeii^fe^^>X^-v^0ii7fe^STli.SfeCD^3 l c^Tt)ti 
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% 2 X x - y±CD3ttS #7 =? 4 * > h £ tlfcftlC v » 2 * x - vliil&X x -va 
> ISPIfc Lt,77^>h7f-V3 >T tea-g-fe-tt * JifettfttfBft X x - v 
a >Tg&£ *l£> o ££>pg, fll 2 Xt- v±CDS»77 ^>Uf-va>i: 

ur, tt&<D$fiti£tt-?fttf L J; a feSS^f- vlniStt btifcSf? - * iz 

ttlI.g«x-v3>T^aipY-^^SiphLT^&SA^^tl5o^ 

o t x m^mimmnmm u fe «k -5 y — * i* v -r > t. x - s^aftM 
^fex ±at©*jfi^jKiz33uri±x s^#3** p l tats p fco)ia«:smfl*ii3» 

'«*>*i«*»«^«ffl«Mtf«*l^l*x«x.l*WM¥6 - 1 2 4 8 7 3-s§-& 
flkftHMM 0-3 0 3 1 1 4^£*L #Eft8f»5, 8 2 5, 0 4 3-^feiTICp 

x - vIlBBSI" § 3 1 # 5 o K&X x - v <h ItilJX x - >" h tfllx fcK&SS 
l±x 1 1 -1 3 5 4 0 0-%l3SBtt*tiTfc 0 x ^S^thH^I^Sfc 

S^11EX(Z)S^viLTIixS^PI^#^^;t^->^B3te-rS¥«^ 
©gftgglllfi b *v*\ jftllft^ffcxilisiffiXlix <r X 7 U -f ggjgffioS 
K'x *§1£lix (CCD) fcSUIiUx*^XI*^**fc£ 
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jttR^T'-yP S TWX^^f-vM STI;:il-7 : E-*&ffll\3i££li x x 
7^7 U >y£/BUfcx7£±Mil5«fctJ c n-U>y**fcl*y 7£*>**4JS 
UfclB&»±SU7)£5&&/B^'T i fc«fcUo #Xx-vP ST. MS Tl* % # 

r*J:Uo *x-**l;:y=7*--**JSt*fc0!IMU *BB4*»5. 6 2 3, 8 5 3& 
.1/5,5 2 8,1 1 8I^H^.**irfef9x **l?*l*HI»ttHI"Clti**fcl4aWi* 

Xf-vPS T x MST^IEKi-r§¥®*-^S:ffitxr i fe«kUo 3tf)i§£ x 15^ 
h hm^-T^-X^ h^0U-ftl*>— MXf-^P S T x MSTIliiU.K 

*ili«tUo 

SiXf-y P S T cd&EjI;: «t 9*4tiS*lixS«^ P L izfcfc b fen 
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